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Windshield Wiper Device, Particularly for a Motor Vehicle 
Prior Art 

The invention relates to a windshield wiper device, particularly for a motor vehicle in 
accordance with the species of the independent claims. 

Numerous windshield wiper devices are known, which have an electric motor drive that can 
be driven at a first speed and at a second speed. The first and second speeds of the drive 
correlate directly with the speed at which the wiper blades glide over the windshield of the 
motor vehicle. For this purpose, the normal windshield wiper device has at least two levels, 
particularly a level I and a level II, which correspond to the different speeds of the wiper 
blades on the windshield. In the case of precipitation, the vehicle driver or a rain sensor 
control device will switch the windshield wiper device in accordance with the strength of the 
precipitation to level I or, particularly in the case of heavy rain, to level II. 

If the windshield wiper device has been switched to level II, i.e., the wiper blades are moving 
very quickly in a pendulum fashion over the windshield, the wiper blades can run dry as the 
precipitation subsides, i.e., wipe over a relatively dry windshield. Since in this case the wiper 
blade is no longer gliding over a film of water, the friction between the windshield and the 
wiper blade increases greatly and the drive is thereby put under a lot of stress. This leads to 
the drive overheating and in some circumstances to a total breakdown of the windshield 
wiper device. 

Advantages of the Invention 

The windshield wiper device in accordance with the invention with the features of the main 
claim has the advantage that a temperature detection means for detecting the operating 
temperature of the drive and at least one switching means are provided, which, when 
operating the drive at the second speed, switches the drive from the second speed to the first 
speed when a predetermined operating temperature is exceeded. The drive is prevented from 
overheating in this way and the windshield wiper device is thereby protected from a total 
breakdown. This also represents a considerable increase in safety for the driver since, in the 
case of a total breakdown of the windshield wiper device, the driver's vision would be 
considerably reduced. 
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Advantageous developments and improvements of the features disclosed in the main claim 
are yielded from the measures listed in the subordinate claims. 

The speeds of the drive advantageously differ from a standstill so that optimal wiper 
operation is always guaranteed. 

It is especially advantageous if the second speed is higher than the first speed since reliable 
cooling of the drive is facilitated in this way. This applies in particular when the current 
consumption of the drive is lower at a lower speed, whereby less energy is converted to heat. 

In a simple and cost-effective embodiment, the drive has at least three connections, in 
particular a first connection for the first speed, a second connection for the second speed as 
well as a connection to ground. 

In addition, it must be viewed as advantageous if the switching means is able to interrupt the 
second connection since this can be realized in a simple and cost-effective manner. 

If a diode, in particular a power diode, is switched between the first connection and the 
second connection, then the first connection is automatically energized when the second 
connection is interrupted. 

It is particularly advantageous if an additional switching means is provided, which switches 
off the drive when an additional predetermined operating temperature is exceeded in order to 
protect the drive from further overheating, particularly self-destruction. 

This can be realized in the simplest and most cost-effective manner if the additional 
switching means is connected to the connection to ground. 
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In order to avoid the effects of electromagnetic interference, it is advantageous to switch filter 
elements between the switching means and the first or second connection. 

It is especially advantageous if the temperature recording means and the switching means are 
embodied as one piece as a thermal switch. These types of thermal switches are 
commercially available as one-part components and are therefore available cost effectively 
and in large unit numbers. 

Drawings 

One exemplary embodiment of the invention is depicted in the drawings and explained in 
greater detail in the following description. The drawings show: 

Figure 1 A schematic representation of a windshield wiper device in accordance with the 
invention 

Figure 2 A switching arrangement for a drive of a windshield wiper device in accordance 
with the invention 

Description of the Exemplary Embodiment 

Figure 1 shows a perspective representation is a windshield wiper device 10 in accordance 
with the invention. It is comprised essentially of a support tube 12 that has a longish shape 
and on each of whose ends a wiper bearing 14 is fastened. Positioned in each of these wiper 
bearings 14 are wiper shafts 16, which are connected in a rotationally secured manner to 
wiper arms with each wiper arm bearing a wiper blade on its free end. The wiper arm and 
wiper blade are not shown here for the sake of clarity. The wiper shafts 16 are driven by a 
drive crank 1 8, which is connected in a rotationally secure manner to the wiper shaft 16. 
Linked to the free end of the drive crank 1 8 is a thrust rod 20, which is connected on its end 
facing away from the drive crank 1 8 to an output crank 22. The output crank 22 is put into a 
rotational motion via a drive 24, which is embodied as an electric motor. 

Because of the rotating movement of the output crank 22, the thrust rod 20 is put into a back- 
and-forth motion so that the drive crank 18 executes a pendulum movement. As a result, the 
wiper shaft 16 executes a rotational back-and-forth movement so that the wiper arms and 
wiper blades execute a pendulum movement over or on the windshield of the motor vehicle. 
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The drive 24 is fastened to the support tube 12 of the windshield wiper device 10 via a motor 
support 26. The drive 24 essentially has a housing 28 out of which an armature shaft 30 
projects. The section of the armature shaft 30 that projects out of the housing 28 bears a 
worm that meshes with a worm wheel, which is arranged in a gear housing 32. The worm 
wheel is connected in a rotationally secured manner to an output shaft 34, which is in turn 
connected in a rotationally secured manner to the output crank 22 so that it executes a 
rotational movement in operation. Arranged on the gear housing 32 is a control housing 36, 
in which the filter elements 38 as well as at least one thermal switch as a combined 
temperature detection means 40 and switching means 50 and a diode 42 1 are arranged. 

Figure 2 shows a schematic representation of the switching arrangement in the control 
housing 36. The drive 24 in this case has a first connection 42, a second connection 44 as 
well as a connection to ground 46. The drive 24 is embodied in this case in such a way that 
when the first connection 42 is energized the drive shaft 34 2 is moved at a first speed vl . 
Analogous to this, the output shaft 34 1 is moved at a second speed v2 when the second 
connection 44 is energized. For this purpose, the first connection 42 is connected to the 
terminal 53 of the vehicle wiring harness via a filter element 38, which eliminates 
electromagnetic interference. The terminal 53 of the vehicle wiring harness is energized 
when the windshield wiper device is switched into level I operation. Analogously, the second 
connection 44 is also connected to the terminal 53b of the vehicle wiring harness via one of 
the filter elements 38 for filtering out electromagnetic interference and this terminal is 
energized when the wiper device of the motor vehicle is switched to level II. A thermal 
switch 48 is switched between the terminal 53b of the vehicle wiring harness and the filter 
element 38, which is connected to the second connection 44 of the drive 24. This thermal 
switch is comprised of a temperature detection means 40 and a switching means 50. The 
switching means 50 interrupts the energizing of the second connection 44 as soon as the 
temperature of the drive exceeds a predetermined operating temperature Tl . This is detected 
by the temperature detection means 40. The flow of current to the second connection 44 is 
interrupted as a result. Switched between the terminal 53b and the thermal switch 48 or the 
switching means 50 is a diode 52, which connects the terminal 53b in the forward conducting 
direction to the terminal 53. If the flow of current to the second connection 44 is interrupted 
by opening the switching means 50, the first connection 42 is energized via the diode 52 and 

1 Translator's note: Elsewhere in the document the diode is designated as "52." The first connection is 42. 

2 Translator's note: The drive shaft and output shaft are both designated as reference number 34. This may be a 
typographical error: "output shaft" (Abtriebswelle) and "drive shaft" (Antriebswelle). 
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the terminal 53b, thereby switching the output shaft 34 from the second speed v2 to the first 
speed vl . Because of the lower speed of the output shaft 34, the power of the drive 24 and 
therefore the heating of said drive is reduced. As a result, the drive 24 cools down as a rule 
until the switching temperature of the thermal switch 48 is fallen short of and the switching 
means 50 of the thermal switch 48 is closed again. As a consequence, the second connection 
44 is energized again so that the output shaft 34 is again moved at the second speed v2. 
Because of the flow of current to the second connection 44, a generator voltage is induced on 
the first connection 42, which prevents current from flowing off from the terminal 53b in the 
direction of the first connection 42. 

In this connection, the thermal switch 48 features a hysteresis behavior, i.e., the 
predetermined operating temperature Tl at which the switching element 50 is opened when 
this temperature is exceeded is somewhat higher than the temperature at which the switching 
means 50 is closed again when it is fallen short of. Continual opening and closing of the 
switching element 50 is prevented in this manner since in the range of temperature Tl there 
would otherwise be a continual change between the first and second speeds vl, v2, which 
could annoy the driver of the vehicle. 

In the case of very high stress to the drive 24, it also might not cool down after being 
switched back to level I, but continue to heat up, however in a slow manner. In this case, in 
order to prevent the destruction of the drive 24, i.e., burn-out of a motor coil for example, the 
connection to ground 46 of the drive 24 has an additional thermal switch 54, which is 
connected to terminal 31 of the vehicle wiring harness. The terminal 31 of the vehicle wiring 
harness corresponds to the ground line. The additional thermal switch 54 interrupts the 
connection between the connection to ground 46 and the terminal 31, i.e., ground, when an 
additional predetermined operating temperature T2 is exceeded. This additional 
predetermined operating temperature T2 is higher than the first predetermined operating 
temperature Tl and is exceeded if the [temperature of the] drive 24 continues to rise in such a 
way that the additional predetermined operating temperature T2 is exceeded even when the 
first connection 42 is being energized, i.e., at level I or when opening the switching element 
50. By opening the additional thermal switch 54, the drive 24 is completely shut down until 
it cools off again. The precise level of the predetermined operating temperature Tl is 
between approximately 100°C and 150°C and is dependent upon at which location of the 
drive 24 the thermal switch 48 or the temperature detection means 40 of the thermal switch 
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48 is arranged. This also applies mutatis mutantis to the additional thermal switch 54. This 
switch has a correspondingly greater additional predetermined operating temperature T2, 
which lies for example between 130 and 180°C. What is remarkable in this case is that the 
depicted switching arrangement requires no software or microprocessor-controlled elements 
whatsoever. 

In addition, the windshield wiper device also has a park position switch 56, which can control 
additional movement sequences of the windshield wiper device 10 via a contact window path 
as an angle of rotation switching element 58. 

In a variation of the invention, a separate cooling element, e.g., a ventilator or a Peltier 
element, can be operated in level II operation, i.e., at higher speed v2. Then, in the case of 
overheating in level I, i.e., at the lower speed vl, it can be advantageous for example to 
switch to the higher speed v2, i.e., to level II, when temperature Tl is exceeded since the 
drive 24 can be cooled better at this level. In accordance with the invention, when 
temperature Tl is exceeded, the drive 24 always switches to the level at which it cools off 
better, thereby preventing damage to the drive 24. 



